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48 


( (vertical adj transistor) and 


USPAT; 
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((dielectric or insulat$4) near3 plug)) 


US-PGPUB; 


19:13 






not ( (US-6060746-$ or US-4903089-$ or 


EPO; JPO; 








US-6664143-$ or US-5106778-$ or ■ 


IBM_TDB 








US-5324673-$ or US-6197641-$ or 










US-6027975-$ or US-6387758-$ or 










US-6686604-$) .did. ) 
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{((vertical adj transistor) and 


USPAT; 


2004/06/10 






((dielectric or insulat$4) near3 plug)) 


US-PGPUB; 


19:24 






not ( (US-6060746-$ or US-4903089-$ or 


EPO; JPO; 








US-6664143-$ or US-5106778-$ or 


IBM_TDB 








US-5324673-$ or US-6197641-$ or 










US-6027975-$ or US-6387758-$ or 










US-6686604-$) .did. ) ) and 
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56 | ( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon)) not (zhang-zhibo. in. 
( r5106778" | "5739057" I "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" I 
"4530149" | "4543706" | "4586240" | 
"4677451" I "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor ). ti . ) not zhang-zhibo. in. ) and 
(trench) ) ) 

47 ( ( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon)) not (zhang-zhibo . in. 
(("5106778" I "5739057" I "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" I "4586240" | 
"4677451" | "4713358" I "4757029" | 
"4840923" ) . PN. ) 5106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo. in. ) and 
(trench) ) ) ) and (trench and substrate) 
14 ( ( ( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon) ) not (zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" I 
"4677451" | "4713358" I "4757029" | 
"4840923") .PN. ) 5 106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo . in. ) and 
(trench) ) ) ) and (trench and substrate) ) 
and (plug) 

33 ( ( ( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon) ) not (zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" I 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" I "4586240" | 
"4677451" I "4713358" I "4757029" I 
"4840923") .PN. ) 5 106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo . in. ) and 
(trench) ) ) ) and (trench and substrate) ) 
not ( ( ( ( (vertical adj field adj effect 
adj transistor) and (monocrystalline adj 
silicon)) not (zhang-zhibo. in. 
(("5106778" I "5739057" | "5757038" | 
"6049106" | "6420751") .PN.) (("4378629" | 
"4530149" | "4543706" | "4586240" | 
"4677451" I "4713358" I "4757029" | 
"4840923") .PN. ) 5 106778 . URPN. 
( ( ( (vertical adj field adj effect adj 
transistor ). ti . ) not zhang-zhibo. in. ) and 
(trench)))) and (trench and substrate)) 
and (plug) ) 
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( ( ( ( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon)) not (zhang-zhibo. in. 
{("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" I 
"4677451" | "4713358" | "4757029" I 
"4840923" ) . PN . ) 5 106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo. in. ) and 
(trench) ) ) ) and (trench and substrate) ) 
not ( ( ( ( (vertical adj field adj effect 
adj transistor) and (monocrystalline adj 
silicon)) not ( zhang-zhibo. in. 
(("5106778" | "5739057" I "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" I 
"4530149" | "4543706" | "4586240" | 
"4677451" | "4713358" | "4757029" | 
"484 0923" ) . PN . ) 5 106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo . in. ) and 
(trench)))) and (trench and substrate)) 
and (plug))) and ((side adj wall) or 
(sidewall) ) 

( ( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon)) not (zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" I "4586240" | 
"4677451" | "4713358" I "4757029" | 
"4840923") .PN. ) 5106778 .URPN. 
( { ( (vertical adj field adj effect adj 
transistor) .ti. ) not zhang-zhibo. in. ) and 
(trench) ) ) ) not ( ( ( (vertical adj field 
adj effect adj transistor) and 
(monocrystalline adj silicon) ) not 
(zhang-zhibo. in. (("5106778" I "5739057" 
| "5757038" | "6049106" I " 642075 1 "). PN . ) 
(("4378629" | "4530149" I "4543706" ! 
"4586240" | "4677451" | "4713358" I 
"4757029" I "4840923") .PN. ) 5106778 .URPN. 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo . in. ) and 
(trench)))) and (trench and substrate)) 
(vertical adj field adj effect adj 
transistor) .elm. 



( (vertical adj f i 
transistor) .elm.) 
field adj effect 
(monocrystalline 
( ( (vertical adj f 
transistor) .elm. ) 
field adj effect 
(monocrystalline 
(zhang-zhibo. in. 
| "5757038" I "60 
(("4378629" | "45 
"4586240" I "4677 
"4757029" I "4840 
( ( ( (vertical adj 
transistor) . ti . ) 
(trench) ) ) 



eld adj effect adj 
not ( (vertical adj 

adj transistor) and 

adj silicon) ) 

ield adj effect adj 
not ( (vertical adj 

adj transistor) and 

adj silicon) ) ) not 

(("5106778" | "5739057" 

49106" | "6420751") .PN. ) 

30149" | "4543706" I 

451" | "4713358" | 

923") .PN. ) 5106778. URPN. 

field adj effect adj 

not zhang-zhibo . in. ) and 
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((((vertical adj field adj effect adj 
transistor) .elm. ) not ((vertical adj 
field adj effect adj transistor) and 
(monocrystalline adj silicon) ) ) not 
(zhang-zhibo.in. (("5106778" | "5739057" 
I "5757038" | "6049106" I "6420751" ). PN. ) 
(("4378629" | "4530149" I "4543706" [ 
"4586240" 1 "4677451" I "4713358" | 
"4757029" I "4840923") .PN. ) 5106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench) ) ) ) and (monocrystalline) 
59 ( ( ( (vertical adj field adj effect adj 
transistor) . elm. ) not ((vertical adj 
field adj effect adj transistor) and 
(monocrystalline adj silicon) ) ) not 
(zhang-zhibo.in. (("5106778" I "5739057" 
I "5757038" | "6049106" | "6420751" ). PN. ) 
(("4378629" I "4530149" | "4543706" | 
"4586240" | "4677451" | "4713358" | 
"4757029" | "4840923") .PN. ) 5106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench)))) not (((((vertical adj field 
adj effect adj transistor ). elm. ) not 
( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon))) not (zhang-zhibo.in. 
(("5106778" I "5739057" | "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" I "4543706" I "4586240" | 
"4677451" | "4713358" | "4757029" | 
"4840923") .PN.) 5 106778 . URPN . 
{ ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench) ) ) ) and (monocrystalline) ) 
23 ( ( { ( (vertical adj field adj effect adj 
transistor) . elm. ) not ((vertical adj 
field adj effect adj transistor) and 
(monocrystalline adj silicon) ) ) not 
(zhang-zhibo.in. (("5106778" | "5739057" 
[ "5757038" | "6049106" I " 642075 1" ). PN . ) 
(("4378629" | "4530149" | "4543706" | 
"4586240" I "4677451" I "4713358" I 
"4757029" I "4840923") .PN. ) 5106778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench)))) not (((((vertical adj field 
adj effect adj transistor ). elm. ) not 
( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon))) not (zhang-zhibo.in. 
(("5106778" I "5739057" | "5757038" [ 
"6049106" I "6420751") .PN. ) ({"4378629" | 
"4530149" I "4543706" 1 "4586240" I 
"4677451" I "4713358" I "4757029" | 
"4840923") .PN. ) 5 106778 . URPN. 
( ( ( (vertical adj field adj effect adj 
transistor) .ti. ) not zhang-zhibo.in.) and 
(trench)))) and (monocrystalline))) and 
(trench) 
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( ( ( ( (vertical adj field adj effect adj 
transistor) . elm. ) not ((vertical adj 
field adj effect adj transistor) and 
(monocrystalline adj silicon) ) ) not 
(zhang-zhibo.in. (("5106778" | "5739057" 
I "5757038" I "6049106" | "6420751" ). PN. ) 
(("4378629" | "4530149" | "4543706" I 
"4586240" | "4677451" I "4713358" I 
"4757029" I "4840923") .PN. ) 5106778 . URPN. 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench)))) not (((((vertical adj field 
adj effect adj transistor ). elm. ) not 
{ (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon))) not (zhang-zhibo.in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" I 
"4530149" I "4543706" | "4586240" I 
"4677451" | "4713358" | "4757029" I 
"4840923") .PN.) 5 10 6778 . URPN . 
( { ( (vertical adj field adj effect adj 
transistor) .ti. ) not zhang-zhibo.in.) and 
(trench) ) ) ) and (monocrystalline) ) ) not 
( ( ( ( ( (vertical adj field adj effect adj 
transistor) . elm. ) not ((vertical adj 
field adj effect adj transistor) and 
(monocrystalline adj silicon) ) ) not 
(zhang-zhibo.in. (("5106778" I "5739057" 
I "5757038" I "6049106" | " 6420751" ). PN . ) 
(("4378629" I "4530149" | "4543706" | 
"4586240" | "4677451" I "4713358" I 
"4757029" | "4840923") .PN. ) 5106778 .URPN. 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench) ) ) ) not ( ( ( ( (vertical adj field 
adj effect adj transistor) . elm. ) not 
( (vertical adj field adj effect adj 
transistor) and (monocrystalline adj 
silicon))) not (zhang-zhibo.in. 
(("5106778" | "5739057" j "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" I "4543706" I "4586240" | 
"4677451" I "4713358" I "4757029" I 
"4840923") .PN.) 510 6778 . URPN . 
( ( ( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in.) and 
(trench)))) and (monocrystalline))) and 
(trench) ) 
"6387758" 



( (vertical adj field adj effect adj 
transistor) . ti . ) not zhang-zhibo.in. 



(vertical adj 3 transistor) . ti . 



((vertical adj 3 transistor ). ti . ) and 
trench and (monocrystalline adj silicon) 



( ( (vertical adj field adj effect adj 
transistor ). ti . ) not zhang-zhibo.in.) and 
(trench) 
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(vertical adj field adj effect adj 
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EPO; JPO; 










IBM TDB 




- 


1 


"6664143" 


USPAT; 
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US-PGPUB; 


13:35 








EPO; JPO; 
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(("6420751") or ("6049106") or 


USPAT; 


2004/02/12 
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US-PGPUB; 


13:35 






or ("0989599") ) .PN. 
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"4757029" I "4840923") .PN. 
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14 


5106778. URPN. 
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("4670768" | "5324673" | "5612563" I 
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"5969384" | "6015725" I " 6020257" ). PN . 
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15 


6197641. URPN. 
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2004/02/12 
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15 


6197641. URPN. 


USPAT 


2004/02/12 










13:45 
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5 


("4670768" | "5733811" | "5872037" | 


USPAT 


2004/02/12 






"5918155" | "5943574") .PN. 




13:46 
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720 


((vertical adj 3 transistor ). ti . ) not 


USPAT; 


2004/02/12 






((((vertical adj3 transistor ). ti . ) and 


US-PGPUB; 


17:09 






trench and (monocrystalline adj silicon) ) 


EPO; JPO; 








"20020060338" ((((vertical adj field adj 


IBMJTDB 








effect adj transistor ). ti . ) not 










zhang-zhibo. in. ) and (trench)) ({vertical 










adj field adj effect adj transistor) and 










(monocrystalline adj silicon)) "6664143" 










(({"6420751") or ("6049106") or 










("5739057") or ("5757038") or ("5106778") 










or ("0989599") ) .PN. ) zhang-zhibo . in. 










(("5106778" | "5739057" I "5757038" | 










"6049106" | "6420751") .PN. ) (("4378629" I 










"4530149" | "4543706" I "4586240" | 










"4677451" I "4713358" | "4757029" I 










"4840923") .PN.) 5 106778 . URPN . ) 






_ 


359 


(((vertical adj 3 transistor ). ti . ) not 


USPAT; 


2004/02/12 






({((vertical adj 3 transistor ). ti . ) and 


US-PGPUB; 


17:07 






trench and (monocrystalline adj silicon) ) 


EPO; JPO; 








"20020060338" ((((vertical adj field adj 


IBM TDB 








effect adj transistor) . ti . ) not 










zhang-zhibo. in. ) and (trench)) ((vertical 










adj field adj effect adj transistor) and 










(monocrystalline adj silicon)) "6664143" 










((("6420751") or ("6049106") or 










("5739057") or ("5757038") or ("5106778") 










or ("09895 99") ) . PN. ) zhang-zhibo . in . 










{("5106778" | "5739057" | "5757038" | 










"6049106" | "6420751") .PN. ) ({"4378629" I 










"4530149" | "4543706" | "4586240" I 










"4677451" I "4713358" I "4757029" I 










"4840923") .PN. ) 5 106778 . URPN. ) ) and 










(groove or trench or opening) 
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245 



158 



'6049106" 
'4530149" 
, 4677451" 
'4840923") 



((((vertical adj3 transistor ). ti . ) not 
((((vertical adj3 transistor ). ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" | 

I "6420751") .PN. ) (("4378629" | 
I "4543706" I "4586240" | 
I "4713358" | "4757029" | 
.PN.) 5106778 .URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate 
((((vertical adj3 transistor) . ti . ) not 
((((vertical adj 3 transistor ). ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench) ) { (vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" I "5757038" I 

6420751" ) . PN. ) (("4378629" | 
4543706" | "4586240" I 
4713358" I "4757029" I 
"4840923") .PN. ) 5 106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate 
(((((vertical adj 3 transistor) . ti . ) not 
((((vertical adj 3 transistor) . ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in . 
(("5106778" | "5739057" | "5757038" | 

"6420751") .PN. ) (("4378629" I 
"4543706" I "4586240" | 
"4713358" | "4757029" | 
PN.) 5106778. URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) 



"6049106" 
"4530149" 
"4677451" 



"6049106" I 
"4530149" I 
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26| {(((((vertical adj3 transistor ). ti . ) not 
((((vertical adj3 transistor) . ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench) ) ( (vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in . 
{("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" I "4586240" | 
"4677451" | "4713358" | "4757029" I 
"4840923") .PN. ) 5 10 6778 . URPN . ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
and (plug) 

(((({( (vertical adj3 transistor ). ti . ) not 
((((vertical ad j 3 transistor) . ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((({vertical adj field adj 
effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
({("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" I 
"6049106" | "6420751") .PN. ) {{"4378629" | 
"4530149" | "4543706" | "4586240" | 
"4677451" | "4713358" I "4757029" | 
"4840923") .PN. ) 5106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall)) 
and (plug)) not ((((((vertical adj3 
transistor) . ti . ) not ((({vertical adj 3 
transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo. in. 
(("5106778" [ "5739057" | "5757038" I 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" | 
"4677451" I "4713358" I "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
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((((((vertical adj3 transistor ). ti . ) not 
((((vertical adj3 transistor) . ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench) ) ( (vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon) ) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" | "5757038" I 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" I "4543706" | "4586240" | 
"4677451" | "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
not (((((( (vertical adj3 transistor ). ti . ) 
not ((((vertical adj3 transistor ). ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((((vertical adj 
field adj effect adj transistor) . ti . ) not 



(trench) ) ( (vertical 
adj transistor) and 
silicon)) "6664143" 



zhang-zhibo. in. ) and 
adj field adj effect 
(monocrystalline adj 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("09895 99") ) . PN. ) zhang-zhibo . in. 
(("5106778" I "5739057" I "5757038" I 
"6049106" | "6420751") .PN. ) (("4378629" I 
"4530149" | "4543706" | "4586240" | 
"4677451" | "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening)) and source 
and drain and substrate) and (sidewall)) 
and (plug) ) 
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((({{( (vertical adj3 transistor) . ti . ) not 
((((vertical adj3 transistor ). ti . ) and 
trench and (monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" I "4543706" I "4586240" | 
"4677451" | "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall)) 
not (((((( (vertical adj 3 transistor) . ti . ) 
not ((((vertical adj 3 transistor) . ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((((vertical adj 
field adj effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("098 9599") ) .PN. ) zhang-zhibo . in . 
(("5106778" | "5739057" | "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" I "4586240" I 
"4677451" | "4713358" | "4757029" | 
"4840923" ) . PN. ) 5 106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall)) 
and (plug))) and ( (plug with (dielectric 
or insulat$4) ) ) 
(vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4)) 

(vertical adj transistor) and (plug with 
(dielectric or insulat$4) ) 



( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4))) 
( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) and 
(monocrystalline) 

( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 

( (vertical adj transistor) and 

(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) not 

( ( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 

( (vertical adj transistor) and 

(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) and 

(monocrystalline) ) 
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( ( ( (vertical adj transistor) and {plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) not 
{ ( ( (vertical adj transistor) and {plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) and 
(monocrystalline) ) ) and (trench or 
opening or groove) 

( ( { ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) not 
( ( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline ' adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) and 
(monocrystalline) ) ) and (trench or 
opening or groove)) and (substrate and 
source and drain) 

( ( ( ( (vertical adj transistor) and (plug 

with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 

with (dielectric or insulat$4 ) ) ) ) not 
( ( ( (vertical adj transistor) and (plug 

with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 

with (dielectric or insulat$4 ) ) ) ) and 
(monocrystalline) ) ) and (trench or 

opening or groove) ) not { ( ( ( ( (vertical 

adj transistor) and (plug with 
(dielectric or insulat$4))) not 
{ (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 

with (dielectric or insulat$4 ) ) ) ) not 
( ( ( (vertical adj transistor) and (plug 

with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 

with (dielectric or insulat$4 ) ) ) ) and 
(monocrystalline))) and (trench or 

opening or groove)) and (substrate and 

source and drain) ) 

(vertical adj transistor) and (trench 
with (dielectric or insulat$4)) 



( (vertical adj transistor) and (trench 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) 
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(((vertical adj transistor) and (trench 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and (plug 
with (dielectric or insulat$4) ) ) ) 
not ((((( (vertical adj3 transistor ). ti . ) 
not ((((vertical adj 3 transistor) . ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((( (vertical adj 
field adj effect adj transistor ). ti . ) not 
zhang-zhibo . in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" | "5757038" I 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" j 
"4677451" I "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate) (((((( (vertical 
adj 3 transistor) . ti . ) not ((((vertical 
adj3 transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) . PN. ) zhang-zhibo . in . 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") . PN. ) (("4378629" | 
"4530149" I "4543706" I "4586240" | 
"4677451" I "4713358" I "4757029" I 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
and (plug) ) ( (vertical adj transistor) 
and (monocrystalline adj silicon) and 
(plug with (dielectric or insulat$4))) 
( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4) ) ) ) ) 
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( ( ( (vertical adj transistor) and (trench 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and (plug 
with (dielectric or insulat$4 ) ) ) ) 
not ((((( (vertical adj 3 transistor ). ti . ) 
not ((((vertical adj 3 transistor) . ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((( (vertical adj 
field adj effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon) ) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("09895 99") ) .PN. ) zhang-zhibo . in . 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" I 
"4677451" | "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate) (((((( (vertical 
adj 3 transistor) . ti . ) not ((((vertical 
adj3 transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench) ) ( (vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751" ) . PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" I 
"4677451" I "4713358" I "4757029" I 
"4840923") .PN. ) 5106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall)) 
and (plug) ) ( (vertical adj transistor) 
and (monocrystalline adj silicon) and 
(plug with (dielectric or insulat$4))) 
(((vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) ) ) and 
(crystalline) 
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( ( ( ( (vertical adj transistor) and (trench 
with (dielectric or insulat$4 ) ) ) . not 
((vertical adj transistor) and (plug 
with (dielectric or insulat$4 ) ) ) ) 
not ((((( (vertical adj 3 transistor) . ti . ) 
not ((((vertical adj 3 transistor ). ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((( (vertical adj 
field adj effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon) ) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" I "5739057" | "5757038" I 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" | 
"4677451" | "4713358" I "4757029" | 
"4840923") .PN. ) 5 10 6778 . URPN . ) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate) (((((( (vertical 
adj3 transistor) . ti . ) not ((((vertical 
adj3 transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor ). ti . ) not 
zhang- zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in . 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" | 
"4677451" | "4713358" | "4757029" I 
"4840923") .PN. ) 5106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
and (plug) ) ( (vertical adj transistor) 
and (monocrystalline adj silicon) and 
(plug with (dielectric or insulat$4))) 
( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) ) ) and 
(crystalline) ) and (source and drain and 
substrate) 
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( ( ( ( ( (vertical adj transistor) and 
(trench with (dielectric or insulat$4))) 
not ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4 ) ) ) ) 
not ((((( (vertical adj 3 transistor) . ti . ) 
not ((((vertical adj 3 transistor) . ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((( (vertical adj 
field adj effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") . PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" | 
"4677451" I "4713358" I "4757029" I 
"4840923") .PN. ) 5106778 . URPN. ) ) and 
(groove or trench or opening)) and source 
and drain adj substrate) (((((( (vertical 
adj 3 transistor) . ti . ) not ((((vertical 
adj 3 transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" {(((vertical adj field adj 
effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" I "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" I "4543706" | "4586240" I 
"4677451" I "4713358" | "4757029" | 
"4840923") .PN. ) 5106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
and (plug) ) ( (vertical adj transistor) 
and (monocrystalline adj silicon) and 
(plug with (dielectric or insulat$4))) 
( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) ) ) and 
(crystalline)) and (source and drain and 
substrate)) and (channel) 
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( ( ( ( {vertical adj transistor) and {trench 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and (plug 
with (dielectric or insulat$4 ) ) ) ) 
not ((((( (vertical adj 3 transistor ). ti . ) 
not {(((vertical adj3 transistor ). ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ((((vertical adj 
field adj effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or {"0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN.) (("4378629" I 
"4530149" | "4543706" | "4586240" I 
"4677451" | "4713358" I "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate) ({(((( (vertical 
adj 3 transistor) . ti . ) not ({((vertical 
adj 3 transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor ). ti . ) not 
zhang-zhibo. in. ) and (trench)) ((vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon) ) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ( "0989599" ) ) . PN. ) zhang-zhibo . in . 
(("5106778" | "5739057" | "5757038" I 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" I "4586240" I 
"4677451" | "4713358" | "4757029" | 
"4840923") .PN. ) 5 10 6778 . URPN . ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
and (plug) ) ( (vertical adj transistor) 
and (monocrystalline adj silicon) and 
(plug with (dielectric or insulat$4))) 
( ( (vertical adj transistor) and (plug 
with (dielectric or insulat$4))) not 
( (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) ) ) and 
(crystalline)) not (((((( (vertical adj 
transistor) and (trench with (dielectric 
or insulat$4))) not {(vertical adj 
transistor) and (plug with (dielectric 
or insulat$4) ) ) ) not {(({( (vertical adj 3 
transistor) . ti . ) not {({(vertical adj 3 
transistor ). ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" {(((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) {(vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" I "5739057" | "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" | "4543706" | "4586240" I 
"4677451" I "4713358" | "4757029" I 
"4840923") .PN. ) 5106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate) (({((( (vertical 

( (vertical 



a cj i 3 transi s t o r ) , ti . 1 n o t — t 
l^tTk&iUoW. ti ! ? a gfid^rench and 
(monocrystalline adj silicon) ) 
ac3§K)lQ!$03387wstf ( ( (vertical adj field adj 
effect adj transistor ). ti . ) not 
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( (vertical adj transistor) and (trench 
with {dielectric or insulat$4))) and 
(trench same ((sidewall or (side adj 
wall) ) with (monosilicon or silicon) ) ) 
( ( (vertical adj transistor) and (trench 
with (dielectric or insulat$4))) and 
(trench same ((sidewall or (side adj 
wall)) with (monosilicon or silicon)))) 
not ( ( ( ( (vertical adj transistor) and 
(trench with (dielectric or insulat$4))) 
not { (vertical adj transistor) and (plug 
with (dielectric or insulat$4 ) ) ) ) 
not ((((( (vertical adj 3 transistor) . ti . ) 
not ((((vertical adj 3 transistor) . ti . ) 
and trench and (monocrystalline adj 
silicon)) "20020060338" ({{(vertical adj 
field adj effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) ({vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
{"5739057") or {"5757038") or {"5106778") 
or ("0989599") ) .PN. ) zhang-zhibo. in. 
(("5106778" | "5739057" | "5757038" | 
"6049106" | "6420751") .PN. ) {{"4378629" I 
"4530149" | "4543706" | "4586240" | 
"4677451" | "4713358" I "4757029" | 
"4840923") .PN. ) 5 106778 . URPN .) ) and 
(groove or trench or opening) ) and source 
and drain adj substrate) (({((( (vertical 
adj3 transistor) . ti . ) not ((((vertical 
adj3 transistor) . ti . ) and trench and 
(monocrystalline adj silicon) ) 
"20020060338" ((((vertical adj field adj 
effect adj transistor) . ti . ) not 
zhang-zhibo. in. ) and (trench)) {(vertical 
adj field adj effect adj transistor) and 
(monocrystalline adj silicon)) "6664143" 
((("6420751") or ("6049106") or 
("5739057") or ("5757038") or ("5106778") 
or ("0989599") ) .PN. ) zhang-zhibo . in. 
(("5106778" I "5739057" | "5757038" | 
"6049106" I "6420751") .PN. ) (("4378629" | 
"4530149" I "4543706" | "4586240" | 
"4677451" I "4713358" | "4757029" | 
"4840923") .PN. ) 5 106778 . URPN. ) ) and 
(groove or trench or opening) ) and source 
and drain and substrate) and (sidewall) ) 
and (plug) ) ( (vertical adj transistor) 
and (monocrystalline adj silicon) and 
{plug with (dielectric or insulat$4))) 
({(vertical adj transistor) and (plug 
with (dielectric or insulat$4) ) ) not 
{ (vertical adj transistor) and 
(monocrystalline adj silicon) and (plug 
with (dielectric or insulat$4 ) ) ) ) ) ) and 
(crystalline) ) 
"20020060338" 
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